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UMER EXPAJiDER 

This invention relates to a constant force spring device, and 
nore partlcuJArly, to a device Cor ejcpandLtng a metaLllc Liner vherein aa 
expending die Is urged against tlie liner by a constant force spring device » 

Heretofore, a method and apparatus have been developed for 
Installing an expanded metallic liner In an oil veil or other conduit* 
Typically, a corni^ated steel liner Is inserted la a conduit vhich is to be 
lined, the greatest peripheral dimension of the liner being slichtiy less 
than the inside diameter of the conduit. An expanding tool is passed 
through the liner placed in the conduit, and a first-stage expanding die 
causes a gross plastic deformation of the liner, vhich is expanded outvardly 
against the Inside of the conduit. A second- stage die on the tool then 
provides an additional finer deformation of the liner to provide a smoother, 
more finished surface on the inside of the liner and to assure more cooiplete 
contact betveen the conduit and the liner. In a typical design of this type 
expaxiding tool^ the frictional drag of the first-stage die supplies the 
estpanding force for the second*8tage die, vhich expanding force is a direct 
function of the strength^ or vail thickness, of the conduit in ^Ich the 
liner is being installed. For exainple, in lining oil veil casing, heavy 
wall casing may cause a very high frictional force vhich results in excessive 
pressure being req,uired to push the expander through the liner* The 
application of the great forces required nay result in ruptxire of the casing 
or in breaking the installing tool. In instances vhere the internal 
diameter of the conduit Is son^vhat less than that antic lpated> the result- 
ing forces can cause the tool to become stuck in the casing, or otherwise 
cause damage to the casing and the tool. In other designs, such as where 
a cantilever spring arrangement Is employed in conziection vith the secood- 
stage die, various difficulties are encountered in obtaining a spring 
mechanism having the desired strength la conblnatioa vlth the other spring 
characteristics, and vith the tool dragging against the inside vaU of the 
conduit after being passed through the liner* 
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SlQcc tools of the type mentioned above often are errployed In veils 
deep iQ the ground, It Is highly preferable that a tool he used which under no 
circumstances vlll become stuck In the veil or cause damage to the well. Any 
such trouble occurring In a veil can result la considerable loss in time and 
great expense in making repairs. 

An object of the present inventloa Is a device for applying a coa- 
slant force to an expanding die or other similar apparatus so that a pre- 
selected naxinun force is exerted against a vork piece. Another object Is an 
improved expanding tool for installing metallic liners la a conduit^ which 
10 expanding tool can apply no greater than a predetermined force to the liner 
being Installed in the conduit* Still another object of the invention Is an 
economical and easily fabricated constant force spring device. A further 
object is a rugged, easy-to-operate expanding tool employing such a spring 
device. These and other objects of the Invention vlll beccme apparent by 
reference to the following description of the invention. 

In accordance vlth the present Invention there is provided a con* 
stent force spring device which comprises a body member, an elongated column 
element adjacent said body member, bearing plate members contacting the two 
ends of said column at least one of said bearing plate members being long!- 
20 tudinally movable in respect of the other and stop means on said body member 
to limit the deflection of said column element to prevent permanent deforma- 
tion of said columzi element upon the application of a compressive load 
thereto- In one embodiment of the invention, the foregoing constant force 
spring device is employed in a tool for expanding a metallic liner Inside 
a conduit, said constant force spring device being positioned on said tool 
to urge an expanding die member against the liner being installed In the 
conduit by a substantially constant force. 

My invention vlll be better understood by reference to the follow* . 
Ing description and the accompanying drawings wherein: 
30 Figures Ik, IB and IC, taken together, constitute a partial sec- 

tional view of a preferred embodiment of a liner expanding tool according to 
the present Invention; and 
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until it cootacta shoulder 26 provided on the shaft • Ab aember 2^ movea in a 
downvordly direction armo 22 fold inverdly toward the shaft. The expanding 
arms 22 are held la place on the shaft by collar 27 and circular groove 23 
provided on the ahaft. 

The expanding tool^ cooipriBlng the firBt-*8tage die and the aecofid* 
etage die is drawn through the liner to expand It la place in the caalog* The 
first-atage die provldea a gross deformation of the liner so that It ia 
expanded outwardly against the wall of the casing. The second-stage die then 
passes through the liner and perfozms the final expansion to smooth the inner 
10 surface of the liner and to provide more even contact between the liner azid 
the wall of the easing and effect a fluid- tight seal* 

In operation, the liner setting tool is assembled at the surface, as 
described above, and a glass cloth saturated vlth a resinous material may be 
wrapped around the corrugated tube to form the liner. The assembly Is lowered 
Into the well at the location at which the liner is to be set. A liquid, such 
as oil, is then pumped under pressure down the well tubing and flows throui^ 
the passageway 29 provided in polished rod 5l» through porta 32 and into cylin- 
der 33 connected to the upper end of the shoulder l6« Ulpoa the appUeation of 
fluid pressure to the cylinder, the piston 3^ secured to polished rod 31 moves 
20 upwardly In cylinder 33. As shown, rod 36 connects polished rod 31 and shaft 
l8 upon which Is mounted the first* stage expanding die IT* When the piston % 
moves upwardly through the cylinder 33 the expanding die 1? and the second* 
stage die 22 are drawn upwardly Into the corrugated liner Ik and "iron out** 
the corrugations In the Uner, so that the expanded Uner may contact the 
inside wall of the casing in which it is being installed. Positioned on the 
shaft below the expanding member 2^ is a constant force spring member 37 which 
is employed to urge the expanding member against the expanding arms 22 with a 
substantially constant, force. The force exerted against the arm members being 
substantially constant, the force tranamitted through the am nembera to the 
30 liner and to the casing will be substantially eonataat so that either atlcklng 
of the tool In the casing or rupture of the easing ia precluded. Of courae, 
the force provided by the spring nenber is preselected so that the frlctlooal 
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forces ^etveen the tool and the llaer and the preesxire exerted against the cas- 
ing ore maintained at predetermined safe levels. The constant force spring 
member assures that the contact pressure between the liner forming portion 23 

f 

of the arms 22 Is great enough to provide the desired deformation of the cas- 
ing, while preventing damage to the casing or to the tool. 

The constant force spring member 37 Is slldably mounted on the shaft 
l8 and held between the expanding element 2h and a cylindrical lower shoulder 
isenber 38 forming a portion of a differential screw element 39 which traosmltB 
the loading on spring member 37 to shaft member id. The differential screw 

10 element comprises shaft member Id on the outside of which are cut male threads 
Ida, the lower shoulder member 38 provided with female threads 38a and thlntole 
member Ul provided with threads ^la and ^Ib on the outside and the inside, 
respectively, to engage with threads on the shaft and the shoulder. The two 
sets of threads are coarse, such as square, modified square, or Acme threads, 
to withstand very high loads snd differ In pitch so that shoulder 3d is moved 
upwardly on the shaft l8 when the shaft 1b revolved relative to thimble ^1. 
The shoulder 36 Is secured to the shaft Id by splines so that it can slide 
longitudinally, but it Is not free to rotate on the shaft. Fixedly attached 
to the lower end of the thimble Is a friction member, such as bow springs kZ, 

20 a hydraulically actuated friction pad, or other such device for f fictionally 
engaging with the inside wall of the condtilt to secure the thimble against 
rotation with respect to the shaft. Preferably, the direction of the shoulder 
member threads 36a la the same sa that of the shaft threads l6a, e.g. rl^t- 
hand threads, and the pitch, or lead, of threads l6a Is slightly greater than 
that of threads 3da, %rlth the pitch ratio being close to unity. In this 
manner, clock-wise revolution of the shaft relative to the thimble causes 
shoulder member 38 to advance upward slightly and a compression load is exerted 
upwardly on spring eXeoeat 37 to cause buckling* Tor example, one satisfactory 
differential screw was made ^p using five and one-hcklf threads/inch square 

30 , threads on a shaft approximately 1.7-iaeh outside diameter and five and three- 
quarters threads/Inch square threads on a shoulder approximately 2.3-l&e2Ma 
inside diameter. 
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Constant force spring element 3? comprises column element U3, advan- 
tageously consisting of a plurality of elongated columns disposed around shaft 
18. Upper bearing plate member hk is in contact vXth the upper ends of the 
columns and is slldably positioned on shaft I8 to transmit the force of the 
spring longitudinally against the bottom end of expander member 2^. Lover 
bearing plate member k6 ccixtaetB the lover ends of the columas aad ie moved 
upvardly along the shaft by longitudinal novenent of lover shoulder 38 as a 
result of revolving differential serev element 39* Grooves U7 are provided 
In each of the 'bearing plates, to fona an upper race and a lover race, into 
10 which the ends of the columns are Inserted. These grooves may^ shaped to 
conform with the s.'tape of the coluam ends if desired. A cover nay be 
euiployed to exclude foreign matter from the spring mechanism and to protect 
the spring. 

A means for limiting the deflection of the columns is required. 
Although the column element functions in a buckled condition, application of 
excessive compressive load thereto would cause total failure or rupture of the 
columns. Therefore, a pair of stops U9 and U9a are provided for this purpose. 
As shovn, the stops are rigidly connected to the bearing plates, and, in 
effect comprise upper and lover limiting sleeves positioned on the shaft to 

20 slide longitudinally thereon. The ends of the stops may mO 'C toward, or away 
from, each other as the load on the spring member varies* Lower sleeve kSe, 
is prevented from moving down by lover shoulder 38 cosnected to the shaft I8. 
However, the spacing between the ends is such as to limit the longitudinal 
travel of the bearing plate members as they move together to prevent permanent 
defoznation of the column element 43. Various alternative means for prevent- 
ing damage to the column element may also be employed t For example, pins or 
rlnga mounted on the shaft may serve as stops, or the cover 48 provided with 
suitable connections may be employed for this purpose to limit longitudinal 
and/ or lateral deflection of columns. 

30 The columns of the column element 43 may be arranged around the 

shaft id, which as shown here forms a portion of the body of the spring 
device, with ends of the columns fitted in the races 47. The columns may be 
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fitted closely together as shown, or nay be spaced arouni the race, vith sepa- 
rators used between them to roaintain the desired spacing. The na-nber of 
columns employed will depend upon column characteristics and the materials of 
constructioa. For example, the slecdemess ratio of the colu:m may be varied 
widely, and the column ends asay be round, flat, fixed or hinged. The preferred 

constructioa is a thin, slender column vith roundea ends, free to move within 

« 

the races shaped to the curvatu:e of the columa ends. i<Caterials which may be 
satisfactorily employed for the columns are carbon and low alloy steels, 
ehronluffl and nlckel-chromiuia stainless steels, various copper "base alloys, such 
10 as phosphor bronze, beryllium copper, the high nickel alloys and other similar 
materials providing satisfactory mechanical properties. Typically, the indi- 
vidual columns are of long rectangular cross •section, vith the vidth being 
greater than the thickness, and arranged so that the vider face of the columns 
is normal to the diameter of the dhaft. ThuS; vith sufficient compression 
loading, the columns buckle, and bend about the axis having the least moment 
of inertia, e.g-, outwardly away from the shaft Id. 

For example, a group of columns 0,l67-inch thick by 0.i*^58-iach wide 
by 10.626-loche6 long, vith the ends rounded, were fabricated from A. I. S.I 
^^3^0 steel, quenched and drawn at 373 *F« £&ch column was found to require a 
20 critical compression loading of 450 pounds in order to buckle the column. 

After buckling, the columns vere fovjod to have a very flat spring cheuracterls- 
tic, as shown in Figure 3, therein Is the critical buckling load and point 
C represents the load and deflection at which the stress in the extreme fibers 
of the column exceed the yield point of the material. Theoretically, the shape 
of this spring characteristic curve is described by curve OA 'ABC. Actually, 
this curve Is described by OABC due to friction in the system* Points A end B 
represent typical working limits, which, of course, may be varied according to 
the application for which the spring is designed. For example, where a large 
number of flexing cycles are npt anticipated, a working stress just below the 
36 yield point may be used, while with, a great number of flexures, the working 

stress may be held to less than the exxdurance limit of the material of construe* 
tlon. In the above-'mentloned tests, the lateral deflection yas United to 
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approximately one lach, at vhich the longitudinal deflection was approximately : 
0.223 laches > From zero deflection to the maxlmuoi deflection, the U50-pound 
loading was found to be substantially constant. 

In another test a spring device was built, as shown, employing 20 
columns^ each having a critical buckling load of 12^0 pounds. The lateral 
deflection was limited between 0 and about 1.00 inches by appropriately posi- 
tioning the stops. Vpoa coupreasionaX loading^ the spring elefflsnt buckled at 
substantially 25, OCX) pounds and from a longitudinal deflection of 0.04 inches 
(buckling) to about 0.15 inches the load renoined substantially at 25,000 
10 pounds. 

Of course, in dealgning & apriog element as above it Is advantageous 
to obtain the greatest possible value of longitudinal deflection for specified 
values of lateral deflection and critical buckling load, while nialntalnlng 
the stress level in the colusma at a safe level. The preferred columna, there- 
fore, are laiBinated, aa shown In Figures IB and 2 > vith fflultlple flat aeabers 
making up each column # 

In the operation of the above expanding tool for setting a liner 
in well casing, the made-up tool la lowered into the well as mentioned above, 
vith the arms 22 In the retracted position. VIben the tool is at the desired 

20 level, the veil tubing la revolved. The friction member h2 engages vith the 
wall of the easing and prevents thimble kl from revolving. With several 
revolutions of the tubing, lover shoulder 3d is moved upwardly by differential 
screw 39 to buckle spring element 37 which has a predetexnlned critical 
buckling load. Ihls load Is transmitted upwardly against the lover end of 
expander 2k, and Its tapered surface is engaged %nth the tapered surface on 
the Inside of the an&s 22 to urge the arms outwardly with a substantially 
constant force proportional to the critical buckling load of the spring 
element. Subsequently, the expanding tool is passed through the liner to 
expand It in the casing in the manner described hereinbefore. 

30 The foregoing description of a preferred embodiment of my invention 

has been given for the piirpoae of exemplification. It will be understood that 
various modiflcationa in the details of construction will become apparent to 
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the artisan from the description, and, as such, these fall within the spirit 
and scope of my Invention. 
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I CLAIM: 

1 1. A device for exfandLng a metallic liner inside a conduit which 

2 device ccmprises a shaft element, an esQpanding die oember attached to said 

3 shaft element, said die nenber comprising a movable liner-forming member 
k positioned on said shaft and being radiaUy movable in respect thereof to 

5 contact said liner, an expander meniber alidably positioned on said shaft 

6 between said shaft and said die meober to move said liner-forming member 

7 f^om said shaft, and a constant force spring member positioned on said shaft 

8 to contact said expander member and to maintain said expander meznber against 

9 said liner-foming member, whereby said liner-formlng meober is urged against 
10 scdd liner by a substantially constant force. 

1 2. In a device for installing an expanded metallic liner in a 

2 conduit wherein an expanding die is moved through a liner positioned in said 

3 conduit to expand said liner: a cylindrical shaft element, an expanding die 
k member attached to said shaft, s&id die member comprising a plurality of arm 

5 members disposed around said shaft and being pivotable outwardly therefrom to ' 

6 contact said liner, a cone member slidably positioned on said shaft between 

7 said shaft and said arm members to urge said arm members outwardly from said 

8 shaft J and a constant force spring member positioned on said shaft to contact 

9 said cone member and to maintain said cone member in contact with said am 

10 meinbers, whereby said arm members are urged outwardly by a suLbstantiaUy 

11 constant force. 

1 3* The device of Claim 2 wherein said constant force spring member 

2 comprises a plurality of columns disposed aroimd said shafts a first bearing 

3 plate member and a second bearing plate meober, each of said bearing plate 

k members contacting opposite ends of said columnSf at least one of said bearing 

3 plate members being movably positioned on said shaft and being in contact 

6 with said eoae member » stop means connected to said shaft to limit the axial 

7 travel of said movable beaaring plate member along said shaft, and ccnpresslan 

8 means for maintalnlpg a lateral deflection in said eolumna. 
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^ ^< The device of Claim 3 vhereln Bald ecmpreasloa means comprlsea 

2 a differential screv connecting said spring neniber and said shaft. 

^ 5* The device of Claim 3 wherein said stop oeana cooprlaes a 

2 sleeve- Ilice element connected to eald movable bearing plate member and 

3 slidably positioned on said shaft and a member concected to said shaft to 
^ limit the travel of said sleeve- like element. 

1 6, The device of Claim 3 vherein said col-umns have a rectang\ilar 

2 cross- section, the width being greater than the thlclmesB, and having the 

3 wider face normal to the diameter of said shaft. 

1 7* A device for installing an expanded oetaXUc Uner In a conduit 

2 which coflqprlses a cylindrical shaft element; an esqpaading die member mounted 

3 on said abaft, said die meaber comprising a plurality of aim members dlspoeed 
If elrcufflferestially eround the outside of said shaft axid being pivotable out- 

3 vardly tharefroa to contact the linerj a conical expanding memher slidably 

6 positioned on said shaft between said shaft and said am menibers to wegt said 

7 earn, neobers outwardly txom said shaft; a plurality of slender eolufflOB, each 

8 having a long rectangular cross-section and disposed clrcuaferentlaULy about 

9 said shaft; an upper bearing plate meniber and a lower bearing plate member, 
10 each slidably positioned on said shaft and contacting opposite ends of said 
U columns; limiting sleeves attached to each of said bearing plate members 

12 and slidably positioned on said shaft; a shoulder neniber on said shaft; a 

13 differential screw element connecting said shoulder and said shaft to apply 
Ik a buckling loed to said columns ; said- shoulder being engageable with the 

15 limiting sleeve connected to said lower bearing plate member, whereby the 

16 flLxial travel of said bearing plate members is limited; said column members 

17 transmitting their buOOlng load to said am members to urge said arm members 
Id outwardly with a suhstantlally constant force. 
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Mill U eaotwto wlMiAix 66 ponM en 1»« i>«i*/\. A« w^ii A wv^ i* * 

UM ts sM biU is iCUm m tto ilufi nUm »r cirt»ur emi* aO 

Bh t«a, «amal>tac tt» n««W«tM> 41a crt tte MiOiA* 

wVkf^ H* S* 4hra^ t*ft llMr to nfV* U 1m plM* 1» ite oaidm* »• 

»MM* «!■ Uttr Ml VMftote Htm nmu ■igwlw «» «w<h «ta iMar 

M<Aa»«« Ufc UT — <■ wyttfii adr» Uot 1artn»im tt4 liaiar «t 

wU or tiM wing «ai mfUH> * nvU'ti^ m^. 

U OC«l«tlc^ tt» lllivr MfttU4 toOL 1« MMllMll M tM Nrf«««, M 

■w w t nwOML tM cM T H irti l «» An Ite Hon-* t» umMt to iMcn* 

«i»r 30 B O K l rtrt to «to Vfv «c ttft ^Mlcr >A* «m tkm an^mAim •! 
fUtfA ^T^rna* xo tto aTU**^ t <^ V&*toc >^ m««<^ Co psUaM lot SI 
i9vcrt3y la afixi^ JU AoM, let 36 ooMU peUiM 3l. tM ihAlt 



-Mm «Dn««MMM u Mm ISmr, m thti iht m§mMtt uJm eeato4» 
tmiU wtXi ct tte OMla« t« nMvk ti la toSag SMtilUA. MltOMl CD tte 
•l«ft bAloir OM tiQal^ MM-' A U ft ooteow tstm ^prt^ 7! «ltiflb 



httpy/patentsl .tc.gc.ca/fcgi-bin/any2htinl 



007362S8dis.«^Page5 



/aroit bttW Mi tte tspl aid IM lUv adl yrvMU* «wrtrt ««AUMt ite m»- 

M«na tWt Ua ■anUM fTMmt WtadOR Vi» Umt tontae fO^^lM O 

Ut, jSAim f— iMtfwg *<tg» W oar W l»« 

ttlB MPWtMt taw >f>l«« AMMO- 77 X9 tU^VT «Biafta4 w ih» aMTt 

1— Iw tl tM 1 ■yrti n^Ofta^Nria* 9k* «uni«rtia mm* 

a^bv UfMMlai M lfc»tit CM tM oriidAi vrf. «m j 

vf ttiwto mm t H m n t 
to vltortuA wry kliU Uttto mi ttfTi' U fit^ w Mltor 99 i« aomi 

a* MM* )S i* Mtor«l to lh» iMk 1» V liUBM m OM It ew 
U^MttuOly, tolit 1« wi cm to xototo «» n» itof^ Tiwur attoetot 
to «to IM to* vr <te toliiWto to • Mlettn «ei*«^ nab » t^clflfi ^/ 
» li»a*wMnrtly MtiMtM filaiSo« yac, ar aAfear aaek torlat ftr M^cj^mLl^ 
«««Mm.«i<k 'tta iaal^ mU oT to* UB4]dt to toa totobito ai^aMt 

tvtoUto Utt iiwMi to Ow ifaii/i. nr«te*M9> «to tfiMctte «r to* ainllir 
Mtar tonafc aiatoto»toa*MMtftto totffc «Mla A, 
tout ttMto* iiA «to 9tMlk» «r im^ «r tonato lib W au^Ur 
1fe«^*# to>«a«a>8k, vito toas«toki%Ua toti««]<M»toMii7. 2» toto - 
■iwii, «Soek-alaa wtoiwi aa «f toa ttan nOaUva to tto 1U«la i iiiiii 
tltodtor 99 to ftLftoM ^aot all^Sr «bA « «a«MMlaa laaft to mrnwtmi 



VpMrtZr m 4»rtof itMttI to aaw* tuskltof, nr «»mvu^ om aattaltotoqr 
ftiff anoiUl aeiw wa Mto 19 luiai tLm Ml nw-tolf WMada/taeb tooa** 
toMafla aa a toan anradaatoly 1.7-tocfe oatoito dUntoat Mi Civa aat iiMMa. 
tvrton fcteaadVlMik Du«ato a» * Rtoa)^* ajpRodaatoiar a.^-Aadbc* 
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tsesaa 



i5. Vgpar >«i«rSa« yitt* iw^ii kk U la ecstuit wlt>i -Um «|^r «)d« of \t<q 

la mmH u* UaMSm i3m¥m, ^ fhm j^mr am ■ Imr im*^ iat» 
i^ 3m — «♦ •»>lKli far«<» wmtUr tnm tl«r isKUi mcMm hA Co jnt^ct 



A MiM Sbr UMMfm «te «iflMtttn of u* Mil— ■ U ni«tti«l. 

•MMlw MiVMcJft Mid itevw 119104' MUM teMl CMlMr* «r np«vo of 
f«t«M«. flteMfM, * fAir or vioga fc^ ma Ir^ cm prarlMl Seer tfct* p«r»M*. 
*i ffeM, 4te «tev* am rtitfif eanit*ot *• ut Innrtm flaw*. Mft, la 
itfCbfli daq»>lM M aowr 2talM>v aImvm yoalUMaA an tte AiUM to 

frw< 4^ «(&«r m ^ iMi « M» i«riac saktr ittHM« urar »lt«i« 

1* jmiM ftw iv«iai Ian V Xw^i^ almdJOT 9ft inMnta i« i*m la. 

■mmw. Mi* «iMl^ Mmm iiM «^ 1* m ta llaLi Iw<ltiil1iii1 



MMrtMi of tt9 oatan 



1^ I aim to ^ m3mm > i— i aim mtOn^t ftr mtm^i», ju* or 
aaaitoiA oa «M(rt b« aana m *toB«* m \tm e9««r W y o ii to ft ^ti» 

md/t^ latom aartaatiM «f aaloM*. 

na mil WW or tt» eaSan clMci M a^r smai** anwiA 
Mt aa alM lava 9mn « vorttaa iff lha Mr aT «M nyrUi 

tanar, Mlh Mto «ff «te mlM M ilitoA la ih» saaM kT. tta mIimm to 



IWUM 
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ntM eioMjy ta«»Utev m aton^ cr ^ •pw^ U« <ilih Man* 



^ tMw i rt^m to Ik* MP«kM«* ■£ <to MivM MtmftU iA14h mf U 

MtMvvkKty MMpiA for «rf mImm Jot aUigr 

iftnirtVB aM aiitoil rtwwiw* #rmiii> HobI*. mtim mvi«v w«r atii^, m* 

vital wni\mmm m* «r ymW^te aw w — »tlew, U* ttltk WIm 

toalia«, «to adlOMC toekla, «rf toa< «toirt ito win Mmif tt% lOMf 99m>Kt 
Ctt tmaMh, onlMSUy mj mN Wmi Ctott 30. 

fto> taM9)0, k fni« ctf' 9oXmm O.lM-SMh thick ^ 0.43»4aA vLte 
%tr lj9>6i^laeto» isni, tto nte yewilaA, Mm AtetoKM rrM l.X*8,Z 
%3to «toM« gMnito< Ml 4n«i «e S79*'<' mli— w /wm to Mfvlrt ft 

«) eittltol WPVCtMlOtt IwAag «r ^ 1« 0««^ ta %iMk]0 ••IMI. 

■ Mtor ^inti» tte «MW fMnI to Iav* ft vnrr tl*% «i#UA cltfti*ct»n»> 

Mt, •« Item S« n«tt« J, r^* to tto «fl14Ml «iMttto« ImA >9to« 

0 >i>Bft— !■ u» ito4 toft iftflMtlflft ftt «hiA y» ftiMM u Ito Mkto* ntam 
0r «to M«« «««ftM tto liaU mm of tto wtortftA. m a mU mUg, to* «tot« % 

ticu twim «toMral«tile am la dbaarltoi %v awva M«UO, totoftlli, 
tM* earn it «»*eirttol 'k^' ««J0 «w9 to Metloft la Ua «7ft«i. ^ytofta A aa ■ f r 
«l»«a«t tnlaA MMttft UMto^ t(Ut^ «tf aovaai to vaitot aBvomaf to 
tto amUaMeo fa/ viAA tto aprtPs i» <*aft|paa. vpr aa^to, «toN ft torgt vf. 
atobar «r ftaal«« «|«j*a m aat anMfti^arf. ■ mrtdAf ftUftto ^ tolMT 

)9 ytaU foiftb My to W4d> vltk ft grcai aairitor nmWj Ito TCtlcU« 
itzaaa ai^ to toM to tt«a tto atAmaa* %)»(t of tto aatoria] ^ ■ 
Maa, to «■ atow-wtleaaa toft\a, tlM totoift^ uanavUfta itoital to 



•T - 
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»jijHroriMT»ay m irfUBh «ho }o«wiCimsM. 6ediemi*m mm anralMVil/ 

Minn, —A kftvli^ * flrltimL MUi^ MM «r 12$0 yw*t fte utt«i«I 



Uk avU wmit^ <ka a | U liMual Ute tka mU u — iTlc—1 ako««« 
wllk tha »M Ja tta rvliMtal ppattlm. ik» U Oa trntdnA 
Jmmlt -Ma aaU tiMaf 1« ••Mlai. Mau«ft i^w ¥ n^pa idtk Hm 

aaiwr 9» im 'taM a Uw t ^ te « jvateimdart «tlitl*l 

1^ *U Um ia tMal«Ml iir«>«i# i^djia* aaaw «ai o( • 



ftes 



» l» «rji Uw %flaa MrtauUy inw * i 



tt* fmgllm ««tafljtlM or « ^ ttrmk «MMft at «v i«pMlS« 
>M haaa M*i m pn^aff o« «M«JililBa«t«i. Xt idU k» l a ^i r a Tii i rt tM 
wSoa* iMMflirtliw i& tte iateUa of 4mBUm»m vtti liriwi ay pa iaa * ia * 
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